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IntiieChdQis 

L (Cun^ntly Ameoded): X ooatroHw for oonlK)llmg a iti^ti-v8^ input systeain liaving a 
plmaUty of maiiipnlatible variiAilc^ 

ou^uts and at least one unmeasand^le output, which irnmeaimraible output cau not be mMSOced in 
substantially real time and requires esLtenial analyais for the detomination of pannneteafs fiieieo^ 
5 comprisuig: 

a system predictive mod^ ^ provides a tnodd of the dynamics of selected asjptecte of 
. the operation of die system fcH* modeling ihe d^ynamics Aiereof and providing at least one predicted . 
output tot at least a select one of the miiasurabte outputs; 

an external predictive model for sp ftcci ving an c ktcttua analj i iis of at least o nt jpid Bmeter 
10 of t lie unmfcflffli r flble wtpu t and a desirf^ mimeaf a r able o u t pu t Value fet t ha t a t least one p aramete r ; and 
11 iL LJik^i iial pre dic t ive model opofiblt to pi edicting as a prefficted control value t he dyn2tmi(^[s]] 
response of a select one of the measurable outputs as a function of the at least one parameter ^Aiid the 
desired-unmeasurable outpu t value fa r the at least o ne pai - anietei' to predic t the d ynamics m t Ati astA 
rtf rt i i " i v i ^w ir al ir lft r n i t p ti t ii; to achieve the a desired value of ifae at least 

1 S one unmeasurable output value ; 

an optinuzer for receiving desired vahies for the selected aspects of the operation of the 
. system modeled by said system p redictive model and said predicted outputs from said system ^Mrfedicti ve 
model m-ad dltion t o the desired value of t he select one of t he measurable o utpuia gtuuatiui by said 
miflfiial piuli i r t i v f nm^ ^ ^ n|> »tTni^fig flie inpiifaa to the predictive model to inimmiz e enbr between 
20 the predicted and desired values; and 

a control input device for igylvltig ihe predkked eontml vahie to the svst^ ahd Ihe 
optimized ii^ values to the system after optimization tfaeteoif. whaiein a change in the sdtect^ one of 
^hi> T^mffiMii^l e outputs is n Trt ft<?CTIf1!tffl1 1w }^ ^^ onntml tt^piit device. 
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2. (PrevioiislyPrescttted)!: 1^ 1^ wb^reinsaidoptixnizeris fiirfherd]>erable 
to receive constraints on said ii^put vahxes such that &e optimiiiatian operation changes the iuit^ wtttun 
said constraints when minimiring flic error betwiseo the predicted and desired values, 

3. (Previously Pi^ented): The cofrtroUer of Ctaim 1^ ivh»cin die system is subject to at least 
one disturbance variable that alters the operation of the system and whei^ said predictive model will 
predict the h^^or of tibe selected aspects modeled flteareby in response to chan^ in fiie at least one 
disturbance variable and said optimizer will change the inputs to again miTiiTnig^ the error between the 

S predicted and desired values. 

4. (Cunenfly Amended): A method for ccmtroUing a multi-variable vapOt system having a 
pluraiity of manipulatible variables (MVs) as inputs, and operable to provide a plux^ity of 
measurable outputs and at least dbe immeasurable output, which unmeasurable output can not be 

. measured in substantially real time and requires external analysis fi» 
5 thereof comprising flie steps of: 

providing a system predictivemodel that provides a modd of the dynamics of selected 
aspects of the operation of the system for modeling the dyna^ 
predicted output for at least a select one of the measur^le outputs; 

providing an external predictive model forr uxi viiig mi CAiciiial aiialy &i& uf tli c . aC UmI 
10 o ne paramcti^i uf die unmcasmable output Aiid a dcaiied umuca&mable output value for that at least 
o ne paramctcj. and the c s ttcmal p r e dic t ive model oper abl e ttrigedic ting as a f»e<ficted control value 
the dynamictts)] response of a select one of the measurable ou^uts as a function of the at least one 
unmeasurable output parameter and fee desired v^uc for that at l east one parameter to predict the 
dynamics as a desired value of the select one of the measurable outputs reouired to achieve Ac- a 
15. desired value of the at least on^ immeasurable output irahie; 

receiving in an ofrtimizer desired values for the selected aspects of the operatiaii of die 
system mo<teled by the predictive model and the predicted ouQnits fiom die predictive model in 

AMENDMENT ANP RESPONSE 
. Atty.I%tNo.PAVl'26/^0 

PAI212/16»RCVDAT7fl9/20M 3:56:07PM|Eastem^^ •DWWTION(mrrMS):M^^ 



SENT BY: HOWISON, & ARNO; 



972 479 0464 



I JUL-29-05 3:10PM; 



PAGE 13/16 



4 

addition to the desired value of the select one of ^ measurable du^puts generated by tbc external 
predictive iDoodel and optiniizing the inputs to the jxredictive model to miniiriiM error between the 
predicted and desired values; and 

flying the pye^ptyi -^tippji vq^w tQ System 8n4 tftff optimized mput values to 
5 the system after optimizaiion thgeofc wherein a dhmg^ii^ fte select one nfthet nnn^ easurable outfxits 
ia notaocountod fig in the control famot device. 

5. ^yreviouslyPreBentBd): ThjemefliodofClaiTn 13j\i^grrinlheRtq>nf^tiTni74n£ig<^iTA» 
operable to receive oonstraints cm the input values such ttmt the optimization operation chazige^ the 
inputs within the oonstraints vvhen. mittlmiTirig i3ie error between the predicted and desired values, 

6. (Previously Presented): The method of Claim 1 3» wherein the ^tem is subject to at least 
one disturbance variable ^ alters the operation of tibe system and whorein the predictive model will 
predict the bc^vior of the selected aspects modeled fher€i>y in response to chaziges in the at least one 
disturbance variable and the stq> of ciptimizing will change die ir^uts to again minimize the error 

5 betwem the predicted and desired v^ues* 

7. (Previously Presented): The oontroUn of Claim 1 ^ wherein said external prodictiviemodGl 
comprises a linear modcL 

8. (Previously Presented): The controller of Claim 1, wherein the unmeasurable output 
comprises a product that is &bricat6d by the system. 

9. (Previously Presented) : The controUer of Claim t,wharein said optimize is not oper^^ 
to utilize said externa) predictive model durii^ the operation thereof for the purpose of prediction 
therewith. 
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1 0. (Previously Prwcnted): The method of Claim 1 3, wlicrdn the extemql predictive model 
comprises a linear model 

1 1 . (Previously Presetted): The method of Claim 13^ liirimein the immeasurable &^ip{A 
comprises a product that is fiibricated by the system. 

12. (PrevicmslyPresetitdd): llicmeftod ofOaim 13,i7^1i^^ 

operable to utilize Ibe external prbdidtive model during fhe opaatitm Ifaereof fat the purpose of 
pfedicdon flierewifh. 
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